Orthotopic liver transplantation with hepatic artery anastomoses. Hemodynamics and response to hemorrhage in conscious rats.
Orthotopic liver isotransplantation was performed in one group of Lewis rats using cuffs for the portal vein and the infrahepatic vena cava, stents for the hepatic artery and the bile duct. Three other groups were also investigated: group A, normal rats; group B, sham-transplanted rats (clamping of the vessels, washing of the liver, placing cuffs around the portal vein); and group C, sham-transplanted rats with ligature section of the hepatic artery. Blood-flow measurements were performed, 1 week after the surgical procedure, with the radioactive microsphere method in conscious animals. Transplanted rats exhibited significant (ANOVA, P less than 0.05) increase in cardiac index and decrease in mean arterial pressure and systemic vascular resistance. Blood flows of the portal territory and to the kidneys were not significantly modified. Arterial liver blood flow and arterial liver vascular resistance in rats with liver transplantation were not significantly different between normal and sham-transplanted rats but were significantly different from rats with ligature of the hepatic artery. These results confirm the validity of the method used for vascular anastomoses. Hypotensive hemorrhage (2 ml/100 g bw) induced marked hemodynamic changes, but rats with liver transplantation when compared with normal and sham-transplanted rats exhibited the following: (a) significantly lower percentage of decrease in cardiac index and in mean arterial pressure; and (b) significantly higher renal and portal tributary blood flows. Plasma catecholamine concentrations and plasma volume were higher in rats with liver transplantation than in normal rats but were not significantly different from sham-operated rats. Histologic examination of the liver revealed slight portal edema in sham-operated rats and small necrotic areas in the liver, probably corresponding to the reperfusion injury, in rats with liver transplantation. In conclusion, the method described for the four vascular anastomoses allows functional perfusion of the transplanted liver. Rats with liver transplantation exhibited a hyperkinetic circulatory syndrome and an improved tolerance to hemorrhage. Changes in plasma catecholamine concentrations and in plasma volume did not account for the hemodynamic changes.